Brown Bear (Ursus arctos yesoensis) Toshio TSUBOTA1) and Hiroshi KANAGAWA2) 1 [1] . Several studies in black bears (Ursus americanus: [2, 3] ) and brown bears (Ursus arctos: [4, 5] ) described the presence of unimplanted embryos in the uterus several months after the mating season.
Hokkaido brown bears (Ursus arctos yesoensis have a mating season from late April to early July [6] and a parturition period from early January to early February [7] . The mating season is longer than the parturition period. This fact may suggest the occurrence of diapause or a delay of embryonic development followed by delayed implantation with implantation occurring during a limited time interval due to an unknown trigger, e.g., changes of daylength. The time of implantation is assumed to occur during late November to early December as based on changes in serum progesterone concentrations and fetal growth [8] . However, the most direct evidence of delayed implantation, the detection of unimplanted embryos in the uterine lumen during the delayed implantation period, has not been obtained in wild 
Results

Ovary
The presence of corpora lutea on bear ovaries was confirmed by morphological observations. Corpora lutea were present in 6 female bears (Table 1 ). The number of corpora lutea per bear ranged between 1 and 3 with a mean of 2.0. The diameter of corpora lutea ranged between 3-5 and 
Uterus
Five of the 6 bears had well-developed uterine glands while the other bear (Bear 4) had a small number of uterine glands and a thin endometrium (Fig. 2b) . A large amount of the endometrium was occupied with uterine glands. Glandular epithelial cells were tall with the nuclei located at the basal part of the cell. Numerous vacuoles were present in the cytoplasm of glandular cells. Coagula which stained positively for PAS existed in the glandular lumen. Especially, Bear 3, in which an embryo was present in the uterine lumen as observed on cross sections, exhibited the obvious positive relationship between the presence of an embryo and the development of uterine glands (Fig. 3a) . Four (except for Bear 2) of these 5 bears had embryos in their uterine lumen and had the corpora lutea with numerous vacuoles suggesting the steroid Table 1 . Qualitative evaluation of the physiological status of the corpora lutea (CL) and uterine glands (UG) and presence of embryos during the delayed im- storage.
Embryo
Bears were examined on October 19 and 20 and November 14 and 19, respectively, for the presence of embryos in the uterus. Embryos which were not attached to the uterine epithelium were observed in the uterine lumen of 4 bears. The uterus of each bear contained one embryo, however the ovaries of these bears contained more than one corpus luteum. Three embryos were recovered from the uterine lumen of Bears 1, 5 and 6 by flushing with saline solution (37 C). The remaining embryo was histologically observed within transverse sections of the uterus (Bear 3) (Fig. 3a) . Every embryo was surrounded with a zona pellucida (Fig. 3b) . Embryos had a shrunken appearance and the cell mass was compact within the unshrunken zona pellucida. It was impossible to count exactly the number of cells in the cell mass but from the visual inspection the cell number appeared >100. We judged that these embryos had developed to the blastocyst stage and were in We reported an initial elevation of serum progesterone concentration during the mating season followed by a gradual increase until late November or early December, after which a second sharp elevation occurred. From these results, we speculated that the embryonic diapause (delayed implantation) occurred between the mating season and late November or early December in Hokkaido brown bears. The detection of unimplanted embryos in uteri until November 20 in this study supports this speculation that the implantation follows the embryonic diapause or a slow development of the embryo which may occur until late November. However, the precise time and mechanism of implantation need to be resolved in this species of bears.
The histological appearance of corpora lutea enabled us to determine if the bear had unimplanted embryos in the uterine lumen during the period of embryonic diapause (delayed implantation). Indeed, marked or relative intense vacuoles or numerous granules in the cytoplasm of luteal cells were associated with the presence of embryos with the exception of Bear 2 which did not have an embryo. Our previous study in Hokkaido brown bears [8] exhibited comparative high concentrations of serum progesterone during the period of embryonic diapause (delayed implantation), which probably implys the synthesis and release of progesterone from corpus luteum during this period. It has been also reported in black bears [2] and western spotted skunk [24] that the cells having marked vacuolation in luteal cells were lipid storage cells during the delayed implantation period, based on histological examination with Sudan black staining and electromicroscopic observation, respectively. Hence, we suggest that the intense vacuoles are indicative of the active synthesis of progesterone in the corpus luteum of Hokkaido brown bears. The corpora lutea may synthesize and release progesterone during the delayed implantation period to maintain live embryos in the uterine lumen. Wimsatt [2] observed that the corpora lutea of bears' ovaries had small vacuolations in summer but had marked vacuolations during the post-implantation in December. He also noted that corpora lutea were more steroidogenically active after implantation. However, the results of this study do not support the previous observation of Wimsatt [2] because the corpora lutea contained nemerous vacuoles in the cytoplasm of luteal cells during the preimplantation period. We speculate that the biosynthesis of progesterone by the corpora lutea increases as the time of implantation approaches in bears. We observed the presence of well-developed uterine glands containing tall epithelial cells with vacuoles in 4 bears which had unimplanted embryos. This presence of uterine glands suggests that the uterine milk composed of some hormone and/or nutrients was secreted into the uterine lumen from the glands, though we were not able to observe the specific features of the uteri because of incomplete fixation. However, marked vacuoles in uterine glands were visible with hematoxylineosin staining of cross sections of the uteri of the bear which had an unimplanted embryo in its uterine lumen. Wimsatt [2] 
